On-line solid-phase extraction high-performance liquid chromatography-tandem mass spectrometry for the quantitative analysis of tacrolimus in whole blood hemolyzate.
Tacrolimus is an immunosuppressive drug essential for preventing organ rejection after transplantation. Since tacrolimus strongly binds to erythrocytes, therapeutic monitoring requires its quantification in whole blood lyzate, representing one of the most difficult to analyze biological fluids due to its high protein load. In this communication, we report on the successful combination of whole blood hemolysis employing ionic liquids, followed by sample preparation by means of on-line solid phase extraction (SPE) using restricted access materials (RAM), which permitted the efficient removal of hemoglobin and other large biomolecules. Among six different tested RAM columns, highest hemoglobin depletion and analyte extraction efficiency was obtained with a polymer-based, glycoprotein-coated RAM stationary phase (Biotrap 500 MS) operated at an alkaline pH of 10.7. Analyte quantification was performed by high-performance liquid chromatography-selected reaction monitoring tandem mass spectrometry (HPLC-SRM-MS/MS). The ability to quantify tacrolimus in therapeutically relevant concentrations in whole blood hemolyzates was demonstrated via external calibration with lower limits of detection and quantification of 2.00 and 7.23 ng mL(-1), respectively. Moreover, the investigation of heparin-pretreated blood samples during blood sampling led to an increase in sensitivity for the analyte, while the method appeared to be more robust with ethylenediaminetetraacetic acid as anticoagulant.